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1 

[4*ffft*©ttB] 

[fif** 1 ] H*«JK:iaiit*©=y^5c#*5j:ifT 

[11**2] WEiftfttt^©ttA«jtfc*sv^T. 

n-A«_h?$>5fff** 1 |E*©#*«#»*«lffl]E;tI 

[iff** 3] IMHMs«#9*-i>A5c»iMMM-6ll 
** 1 2 IB«<D*7k««®tt?lfeffl jE^S^ITo 
[ft** 4 ] fflgMUkHStf- &&mtb 5ft** i ~ 3 

[if** 5] 0. l~2Mm03BtftSr«-t"5tWESMb 
fe©*§i.*fc* fc, 2-2 0 /xm©&&£*1-3MfEiigl, 
Worjslif t roft44to>£>&£lt#K l ~ 3 ov^-f 

[ft** 6] IWE3lSlfi3te^H:» MMfcfc .fcoTUMB*^ 

©#n#»4>-t-5iff** i~5 ©v vftuwce*©** 
lifiMiigii. 

[ft** 7] =y-{rAOT*i:"^^if^7c*©Jt*0» 
1 0Jl^%^rt-Cfc2.if**l ~ 6 ©Vn?*u&»R:«E 

[it** 8] wssm&tc'Sstiti&yT-tiKTcm* =. 

S"{r/locSI*SJ:t5v>^f>5c**S, 0. 97SLi/ 
(Ni+Mn) SI. 0 3 SrWfc1-ff** 3 - 7 ©Wf 

[ft** 9] -y*fl>mxt:Tfi*>iris]lLtr&tf#m 
It 14= ?/ y# >IMI;ftfe#4 IS, 

[it** i o ] taiE£jt&flr©i&ga* 3 0 ~ 5 0 "c-cfc 
5 » ** 9 mmvftTkmmwmMmiEmfgvomvM&jj 

[it** 1 1 j mm-y<>r/uM.&£Tf-?>tf^mm 
^■efcsff ** 9 *fcii 1 0 ^©#*«#frm%A 

]Ette**0»3S*jft.. 

[if** 12] miBT/w* y wfctK ^mt-r vvt 

Ai3j:VT>'^=.T*©»g-#»T?*)5»**9~l 1© 
v^-ftu*McE4fe©*7k«H»mHffiS^@©SS5t* 

Iif**l3] mt&V ^9 Mk^VstiK 
*5iuf/*fctt*^by^^A-efc5it**9~i 2© 
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[it** 1 4 ] MiB0gj$<D&&# 5 5 0 ra±-c*>5 
if** 9~i3 ©v ;M»ice«©#*«ipfrwiyijE 

«ffi^S©Siit^fe, 
[if** 1 5 ] m&mf&toMM # 9 5 0 "CBUnrfc 
0 , *«1ft©a^«Sritt«-C 7 0 0-7 8 0 WtoJU-t 
5 If ** 9-13 ©v^ft:W£lB*©^W!««ttfli 

jEwmr©ait*&. 

[ft**16] 0. 3)imaT<0tS^ft5LiO 
H-H»0, Ni (OH) .*5J:tfMnOOH$rl£a»S- 
10 LTj!<g-4&£#5lS, 4bWc«l|E»#****1-5 
X@^*-f-5^7k«l?K«?&ljE«g!fei@©$ait*ife 0 
Iff** 1 7 ] tfflE©&/£fi&# 5 5 0 "Ceii-efcS 
lf**l 6|E«©^7k«)l?®ll^ffl]E^gifeK©i!l5t^ 
Sc. 

[If**18] 4>fc< bhy^t?J*4*>&<!BiM-1tt. 

m-rz z t #iTtt*Mt:ia y as- 

ASfS^Si LT-gftrAlf* if**l~8 
©V^*L*»fcE«©IffijS4MtSr-&tfiE«» *€>VRi* 

20 [3SM©pae*iftM] 
[0001] 

[0 0 0 2] 

[«£*©&flf] jfi#, s-Kw^fciaW-^/PfeA 
vattfcfeio^y =>#i?©ftR.fc:i: <b*i\ *Hf>© 

30 :=*/u*-*ie©*ft^©B3#a*oTVN5 8 #fc x 

X»C«?te©^^»Ci3V>Tli, iEffig&Si LT4 v©ig; 
®ISr^-t*5L i CoO a ^V»e>tvTV^^, Co# 
iWtf-efcSr i:d^L i C oOi©tS*'liV\ i©^ 
fc/&»£>„ L i CoO,lcftt>5**fc3E«}SttW#WSE 

fPWjftfcSfifcSiU LiNi.Co.O, (a + b^l) 

[0 00 3] .S&fflifca/VW h©ft#H-»fc UT> 

- y *Vkj3 «tU^ V^fi/(COV^T©W^S^(CfTt)^ 

tv^ 0 sfcatSr^rtSL i n i o,r±*ir* 
#*fls1-*::.fca»&$fl:©SSa**#v\ 3£2fc 

stc^s-l i Ni o t \zmB-fz>zb&mmzftx^ 

50 -v^^fv, ^-^>d8J:atT^5 = ^A*-if©5c*# 



3 

Sr y ^* Ar**^©]B|«g«Mr£ LTttfll-*-*** 
R«fcov*TRW*-5. «*.«*H4WF*5 3 9 3 6 2 
2-§-»d*3V^TIi, Ni<D*.fflktos Mn©*IMfc4M8j: 

*H*"«»SPLfcfK ffUvOPl^^LT^ : L i , N i 
-.Mn.O, (Stf, OSxSO. 3, 0£y£l. 

3) ^ztizmfczmi-zfttoKzum-zzmm 

[0 0 0 4] #S#fl3!5 3 7 0 9 4 8*K:*S^ 

Tit, *»«|CL itfL N i|g:fc«l;UfMn&£-g{C}g 
-S-U ft^<tU ! j^SrST^; : LiNi.-.Mn.O, 

0. 0 0 5^x^0. 4 5) T?^$n-5g^K 
£#3#)fo6S4t2i£;ft,TV^ 0 *S#fFff5 2 6 

4 2 0 l#Rl*5VvCti» -ylr/\'1$i.V-<?>tfl/<07ft& 
WHO* fcttIMb* i: jSSI©*!^ yf^At SrjB-n-LT 

Lfc«, WE<6Jft»J:t«fe«LT* : Li.N i,-,-,M 
n T 0 2 (S;«t», 0. 8SxSl. 0, y^O. 2) T?^ 

#B#ffFfl5 6 2 9 1 1 O-frfcaswctt* jJ-N 
i (OH) 2 *r«VN*|fc3S»#-£j*8cK: J: 0 , S; : L i 

Ni.-.Mn.O, (5£t\ 0<xSO. 2, y^O. 

2) T»$it3fiHMrfc»5£fc#*36£*L-cv*s. * 
1t, <&m¥-8-i 7 19 1 o#&*H;:*5v*Ttt, -^v^f 

OV^^i-SrifcioTS; : L i N i .Mn.-.O, 
0. 7SxS0. 9 5) -C^£;ft5f£%«£# 

[0 0 0 5] #H¥9- 1 2 9 2 3 O-JNfcftfcSS 

^Tlt S;:LiNi,M,.,0 1 (5Ws MttTC o. M 
n, Cr, Fe, VjSXVA 1 ©V^-f^a»— «»±» 1 
>x^0. 5) T*$ii5JBj««r*1-5»*LV^^4)t 
i§*Mr#BJSS*vr*5 9; N iis.fctfMnSr'gtfglMt 
kLTx = 0. 1 5©t©^$ttTV^^ 0 #M 
¥10-6991 0#^$&lCi3l>THu #tfc^J«jfe-^ 
^$tlfcA:Li,., 1 Ni 1 . I1 M,0 1 (5S;tf, M»4C 
ck AK Mg« Fe, Mg*fcl4Mn, 0<x 2 S 
0. 5, 0^x,<0. 2, x = x, + x 2 , 0. 9Sy 
SI. 3) T?*$*t5?S*jt*«3B$*bTV^. Mf2<2: 
W^tt, M*Mn©^tt*3feSk«S*^/h*<; X, 

TV^ 0 StMnits$5#*tlv8&£-£ LTBu L i N i 
o. 6 Mn,. 4 0 2 ;WF§;ft,Tl^ 0 **5 N *B#ff3l5 
9 8 5 2 3 7-J§-Kl:}S^Ttt, JUffifrMM-SL iMnO 
i©KifcHfc#*§*VOr*5:SS» rtlttH««J(C 3 Via 
©flHMttfcS. 
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[0 00 6] _hi£© * o fc#B4W4MMs J: B 3MWf 
WM^BB^#{c|S«§ixfc5fefffic^|i, iTLiNiO 

fc, L i N i Oi©4ttft£ft Loo. LiNiO,i:{St 
©7C*SrasaiO**-5t>©T?*>5. Lfcd^oT, 
6>*b*g*Kfc***b5N i ©**»Mn©*Sr«fc±|g| 
oT*S9, Ni :Mn = 0. 8:0. 2©Jt*S#<©|g 
Sivtv**. fttMnft«s#V>Jti:LTI4, N 
i:Mn=0. 5 5:0. 4 5 d5ifl^§nTV^o L/i>> 
10 L, ^flh%^mM\Zio^X\ts L i N iOi^L iM 
nO, i^L-CL*5fc», ¥-ffi©ttft*56fc*1- 
5*^lWfc»«r#3©H:BJi-eifcS. rtltt, #i±©^ 
(CMn 2, ^^b$ttTMn 3 '(C*t) J ^1-<, Mn ! *SN 

[0 0 0 7] 

[3S^«lftLJ:5i:-t-5S8S] ±«©J:5lc» §l&m 
JRS*LTV*.5 4 V©W«flE*r*1-SL i Co0 2 ©ft# 
WH-i:LT, l^«©^«^^*Looift^ft-c{g3^ h 
©Effigy® 5 L i N i CfcitfL iMn0 2 ©W 
20 ftMft#fedJvCV*&. L*>L, L iNi0 2 fctt&*7£ 

, L i CoOj ©ft#*tt*k LT^ffi-TSlC 
l±*#fclSMW**>a. £©fc», LiNi 0,iCi** 

5c**»inLTak6i-5ik*K*?>*bTv^5*, *fc 

*/MfliiSrt>oL iMnsO^iWJfc^tUita&Tl^. 
Lfc^oT, ±i&©£5fc|?a«£fl|ftL#3 

30 tt, L i CoO, fc|5I«|t©4V©«ffi^L» ¥fi*®C 
«^-^tr*L, Sf>CLiCoO,J:Dil*lTi« 

[0 0 0 8] 

[5£JS£fl?fct-5 *:*©¥&] *fg^fi, HSfWfcHJt 
MMfrfrbti 9 , WIE^f B ^©ifeS»^^Sffi^#ig 

©ft$^14. 2 5*>?x ho— AfiLh-pJbSoafcfr 

0 . 1 ~ 2 m m©«ES*J(ri-5linEIWb*©Jtt*tt^ 
t> 2 ~ 2 0 /x m©«aaSr^Tf aiMBBrfitt^C^ftli: 

^i:©ja^*^?>4s©#*«n?*>« 0 itraattA 
50 ^©^Atts&^SiSflBRjg-ejb 9 . Wfcfcio-cimt 
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its -y->r^7€mt^>tfy7£m<Dttm<D&m&iom 

1. 0 3^Li/ (Ni+Mn) SI. 0 3 £ffifc 

[0 0 0 9] StlC, -y^ffi*3«t^> 
3tfMtSr*tf*»«i:» T^#y|«£*rai»K:5J&W 

mcm» t #/* tztt- v >r>^ ^#>mt® ^usi 
5„ ^©isfifefrfei^^-cii, a&iEKiSW ©a«* 3 0 

9 5 0 < C«±Tfe 9 , jftj«tt©lt1Bftd««rtt»t 

T7 0 o~7 8 o^c-e«*i-*©«mn»-c*s. 

[0010] SfeKl*fc, 0. 3Atm^T© 

etSrttJLiOH-H.O, Ni (OH) 2 *i<ktfM 
nOOHSrft*a^U"Cift#«Sr#*ia» fcfetffcM 

ft*5 5 0'CK±T?jE>5©*^ra-C*)5. Sfc, 

«t V/* fcii&X y ^ * A % 4Mf JSttff fc 

So 

[0 0 11] 

.l*H©H»©JBttl *»M#fett, ±Jfi©J:5*f£* 
-Kff&fertSIMAKft&« L i N i O s #}*o#tt* 
L iMnO.#i*o«HSSr3lffc*asaiP5B**A^*ii: 

-e*JM-sttllPri44<» s^^/Wb-g-t&iT^^Wb 
k^th:. asap^t lt#< ©Tcgtfft&sjvcv' 

*©**•? i?©56*#ft{tt&fc#* LV *©*»#» 
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■So 

[0 0 12] ~ylr/\<k*r>tf>%m z f-\"<'l't@fe£ 

y-efcs. c©**ncffi»rc#ftUTiw«Mc«rT**t 
10 fcT7U*y fc4 , ft-f*rfclc < fcoT#ifc3-£3©#S* 

jltMrii!3frft>l:ftoTL45. r©<£ 51c, 2 
«©^^-Vi 3'(ffi©-l'^>dSS : a-tSr.i:t?, H^w* 

C © J: 5 4 i t SrHMW-t 5 fc * % + fc^etttf* 

20 «*©f£*^fc©3Sv^tt^JS^H«-e*tt**sr. 

[0 0 13] *&<8lcff*jEtfiHbfftt. HWttKBIJt 
&<D- ytr;\>%m& J: V-r^ilf ^5c*«r*tf»fb*©j|* 

*tt^-d»e>«:o, wiaiifl:*asy^^A5c*Sr^rt-« 

v>a*tt£iT©t^y-e*>5„ -t*^*>, fflE»fc*& 
30 y^^^-^m?&ffl©iEffig^«:»c®fflLfcit, 36» 

»x «c®5tdt8-es«s®©m-?«3iSi6seTL, «:a*- 

I*. #-*©@#©S-?^«8dStHS^1-5fc», ft«5f5 
40 [0014] ±C«ft**ffj«i-5fc»©»5fc&- 

mm* tz.tmimfi:^m^xmm-^ 0 *%??© 

ffeft»*l§J*-e*>SL iNi.. s Mn 0 .sO 2 

#£\ LiOH-H 2 0. Ni (OH) ^itAlnOO 

HSr2 : 1 : 1 (*A-Jt) T3fE^(-?S^Lfc^, 

aMTi-*aa*««-{?»j5W-4. r © «t 5 fcussates- 

*14#ffF^5 393622#, ^5 37094 
8-%r$3£Xffi5 2 6 4 2 0 l#KE«SixTVN5#» V^ 
50 ?tl\Z}S^XbMn<D£tt&te<. 1tS*MBr&B& 
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? * ^ t -v i/-x>-iim=t u^vmm-t zztamL 
[0015] £?>tc, i©j:54Raaa^«fi6ftj:»)ei 

t^^v#iti£t4#M¥8- 1 7 19 1 0#&#|cH 

as«©ftf|j«:5u fiaEc^fjs-cttMa-eabofc. *tt 
oTtftCfiM Lfct§£©«$Wfc¥«#t£fc***Sfc8s 

[0 0 16] *£93K43V^-C, =?^tv^y©iB 

^ t fctt** 5 , t££©J; 5 30 

tCL i N i O, Sr*ai"5*:«>Jc«*47c*^msaq^. 
SwitttS^S. =y-iT7Ut"TV^^Jt*|41 : 1 

)££r&&Lfc*>©-Cfc3 0 #tt)6©f#^ot©« 

[0017] (i) jEmmvow 

Av^XJkRft©«EfeB&BI 1 lc*-to ACH- i LTMu 
W»=y^A/Xt«liH'>^Sr*MILfc. 1. 2 
yh/WN i SO,*|§i££Mn SO,**^© 
4. 8WJyh^ONaOH*»« 
4. Q^/V/]} y b/KDNHj®f0Ei: §Tx 0. 5$ 
y y y Yfr/m i n©5§g-?£j&# 1 KIBWHcSlM- 
5. a6*l©tflCB:Rflftt©^ i L-y2*K1t*itT 
^=.-^©«J«|C««*IM»3#fl|*.P,'*l,TV^. £ 
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[0 0 18] r©t#, SJ^«©®«l43 0~5 0 t C(c: 

i^T, JlONi.-.Mn, (OH) 2 £r#J: ? £"t"<5 

**©a7c»SrSSiP-t-54 if tt? V©K-fkSrJ|i®Ji- 
S&gaS&S. — alCNi ,-,Mn, (OH) 2 • 

[0 0 19] **H#fe©|«K:j:ixtf, X*l§]*Hfc© 
ttM»^ #5 3 O'C©®®^^©^"^^^^©^ U S5V'> 

fc9fflUc<<*9, "C 

t*VNi:v>5^tfc5 0 EI2tc, r©«t5/i 

5ysflrT?#e>^fcft*tt*tt^-©*ffi©sEM 

«^®«^) 9Wt*Uit. *.tc, 03{c, C©«t5* 

m^JSISi*) ^KSr^Lfc 0 ^*t5>©^J|©fflF*tt v 1 
0 00, 3 0 0 0, 1 0 0 0 0*$£Tf3 0 0 0 O^ffe 
@2© (a) feitf (b) i£bWz.m3<D (a) *3 
J:tf (b) i|tt^H:SlfltttKi3Wftt?*ari#*?4» 
5 0 122© (c) *3iU5 ( d ) 

-fct>^©«*^©PfliadS fe 0 , $ b \XgL=J-&&fLft. 
■VhZ>^h1£t>frZ> 0 $.1t* E3(C^Ufc«C-?©|ffffi© 

©-fb*»«f (7E*^«r) ^*©-^J** 1 \zm: 
[0020] 

[*i] 
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m 






31.7 


Ni \moVg) 


0.00540 


Co(%) 


0.054 


Fc(%) 


0.053 


Cu(%) 


^ 0.001 


Mn(%) 


28.5 


Mntmol/g) 


0.00519 


Na(%) 


0.17 


a(%) 


£0.05 


sa(%) 


0.073 


Pr W m(3 rir 


0.65 


(g/cd 




il /? sfcc & 


A Jit 

0.44 


(g/cc) 






1Z0 


Mn:NiJt 


0.98:1.02 



[0 0 2 1] «k U ffi?g&-C, **fc»£fcfcosfcfc©* 

*$. *Wo*W»7ttKf|©T»K|irtT»6. Lit 

*tt, tt*LT-F«©i«||«7fcaiai-6#» 
ift*»^H:T«a> k 7 d - £ fts }^©7j £ 

[0 0 2 2] rwip^SCtot, 10~20/im 
0>:t)feSi-eLi>t ? y7«fi# 2 . 2g/cm ! © 

<D%mvftbhftM&<Dft$t$)tS: S EM^JC5rl2l 5 fcjjs 
1% H5fc|4, (a) , (b) *3j;tf (c) tc, ^ft? 
til 0 0 0, 2 0 0 0*3J;U!2 0 0 0 Of&CDSEM^j; 
ZmLtZo tt^©«ptci±, ffi$Lfc#-5L®©t©i:l44> 

±©J:Mc, *JM!fcJtfui % *&#*£©£#£*© B 

t>, /h$«tts^& 20/i m#ia*-ciftfc«w^riBt? 

[0023] oft, »e>nte!k»fl:»*fctt»fbfts- 

i:iaot, g«Jti-5y^!7A-i5c«?feffi©]EfiBS«b 
f^5L i,Ni,-„Mn,O s £#5 c r©i#, y^ 
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10 1\ ^ ©&J& fifcMM: y ^ <7 i» ©*£ 1 ifctfc Lfflfflf 
[0 0 2 4] oft, ffftUMftjftfctt&NlTlUOT- 

- y >*>&&im.Km t *iwfc y f - * a & 

y?A'-v>tf>7k.fflkmit > Li, N i*5j;t5Mn©Jl 
-?Jt#Li/ (Ni+Mn) = 1 ^mtc-tX 5 KUft^i" 

1-5. r©#£\ fe3%&AOJMfttf#*U\ «si£© 

[0025] ^©a^ttmsTfes. E6»c 

30 StLt 06© (a) , (b) , (c) , (d) , 

(e) &£Tf (f) tZs fMtl5 5 0, 6 5 0, 7 5 
0, 8 5 0, 1 0 0 0 5 0*CSr)IH*.Sft*a 

*oTd89, tt*tt#MV>r.fc*t>i»5. lOOOtSr 
S^SiHttTt, 2?tt*CftV\ *fc, 

40 [0 0 2 6] ^*t*A^A3RRiaaftU 5 

«#«-.*ffofc. t^T©tf-^IJ5 7H»*»*t? 

ooot:trS^5itST?^1-5#^(4, «T^i|sf*® 

©K(f#^SLTV^5r^:'t>%iLfei^50•e, r©^ 
7uilSrW)|Sf{cMi-fc»lc, 1 0 0 0t:T?j&SLfcflK ff 

«7 5 0-t;cfev^ait4-*i:u ff«*ta»rt5*# 
■»*u\ ufc#ot, «g^m«tt5 5 ot:et±-efcti 

««t<, »*L<I48 5 O'Cfiti, *6>fcff*U<tt9- 
5 0t£LfCJb9, S^>fc»*U<ttl 0 0 O'Cfilit? 
50 £>3 0 §t>(C, 9 5 0^^©^, 7 5 0t;#ifi^V^ 
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itzAsffiMZnt LX 2 m g L 

[0 0 2 7] jBfi&LT#fcftfcy^*A-£#=y*VW^ 

© (a) «**»*»?© Hit), 

-Jt^Iiot 10/i m8«©3S(tR<DZ:?fctt-f Sr« 

@7© (b) ic^-f J; p |c, o^oj^l^ 
**4xTV^5ii:astoi»5. itofcfflA**©tt© 
ft#*1WiM-S @7© (c) *6l5fc:BI8 

© (d) 48 J: 15 (e) {C^i-J; 5 -&&^©S|5#iHj 

#5. $fe»cH8(D (e) ©<£5K: S JSfcft^©* 

(OH) 2 , MnOOH, L i OH • H 2 OJ&T-SrgffS:© 

RM&fcLfc. «J*SStt 8 5 0 lOOOttL 

»&*ifc*m©X*ig*rtf-*«:H9© (a) is J: 
15010 (a) fC^f 0 H9© (b) *JJ:15H10© 
(b) lz\t, 8 5 0*fcttl 0 0 0 < C©#ifcife-e#6;fc 

(OH) 2 x MnOOH x LiOH-HiOCSgM 1 
< LT^W^*Px.fco ■*■©»** **J0. 

[0 0 2 8] oftc, #6frfc»#©tt^fc^H4|;:o 
V^TUiKr^o SI 6 (c^ Lfc i 5 fc, 5 50-1 0 5 0 
t:©^i^^#6nfc#^©S^b^#tt£, 

,y7y<k\?-])7>mBB («T, rpvDFj.iv* 
5o ) Sr8 0 : 1 0 : 1 0 ©*4JtT?$I"g-U 

^><Dft&iuste%\<\ mmm\t. ec (x?u^- 

*fc*-h) i: EMC (acTvM^A'*— h) © 
1 : 3 (flsRJt) ©j&&j«B£K:» 1*A*©L i P F . £ 
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5,201 61MX (S*2 0 5 y» »*1. 6 5 V) 

[00 2 9] ffajLfca-f^SWfe&avv 10B#K^ 
ft£©S«8Mrc3. 0-4. '5V©IBt?3flS»«Sr*0 
j§Lfc e VvfttOflKH). Wffll 5 0mAh/g£U:© 

*3ftm»*«r»sii#-e#, *»o > ®c«mjEt>4ViSi 

10 -^illl^Uc. Ill© (a) Ii7 5 0t7l 
jEft Lfc^-a-e, ( b ) 111 00 0 Lfc3§3-©3fc 
&«#ttSr^i-„ 5 5 0-75 0 lC©*ja«T?fl6rt Lfc 
*tt**fflv\fc=-f ^fflWfitt:«»* (a) fcHUlWtt-e, 
-#8 5 0^K±-C»*Ufc*mSrfflVNfc=>f vffim» 
ttKH: (b) t^D^ftTfco/c. (a) ©#£•», a 

i*S£2:#t>ft»S. £*tfc»U (b) 

•> , * 6 KlNf 9 Mm 5 *tosm>4 < Jfc»**^ * * 
:©J:5 41v>il, IMMboJISfctt 

[0 0 3 0] B 6 icS-S&sK&gRiattfc-t-S XlUg*?'** 
->Z*LitiK 8 5 0t;eil±T?«fi8LT#fcfc©tt« 

tc&^X, ¥ffl!fcikm*-^©J»RSr#b» f-'f^/V'* 

**Aff4«tt*a**ts»d-tt, ttj$ax«r8 5ot; 

30 5 3 7 0 9 4 8t$i.XfifiS5 6 2 9 1 1 O-^IC^ftS <fc 
j^?aStt6 0 0-9 0 Ot^iJS-LV^jSftT 
v^#. Hi i(c^Lfci5(c, l o o OtcifS^tt 
T»tflrfelWW**<, tfL5SSfi"C?©jfe*©^»*L 
v^*t*ofc„ fcfcL, ttsBLfcJ;5{c, i 0 00t 

tcM-r^*tc, iooo < cdKfim« wa^soicc^ 
[0031] offc, c©w^©3ESctta«;{c#5s^ 

40 >»*=XA©«Bif^i«jiLT, »fi«5iaEfl;SrMJ&L 
fc 0 *R«:«r3*© = W^fim»*ft*LTfi : ofc. jE« 
S^KW^ft LTtt. *ttj£t?f^ML, 10 0 OICT^ 
^Lfc'b©Sr^^^fc 0 3te»m©#^« : P^^|S:«S:'p»f 

f©^^*^©ii^i^*/wsci-5fc»c 
^^©^AtLTtTofc. 01 2 {c, xmm$r<o&%k 

50 Sr^1"o .H«t»Kl*Lfc TmAh/gJ ©<tttt-t.jv?ir© 
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( (a) (g) ) fcfr<KLfc#oT» *m©«* 
4b^ftg«jitT LTl^S - t iWfci:tt» 

£ft (a, c) Sr*«>fc 0 a*5«fctfcWu )Wfc»*©a 

[0032] imsxxtcmtmfctzxoxmrt-z. 

^.<omt<o9ff-tmi 3fc*+; Bi3i:*5V>tOlic 
tts Otta»-C*>a. a IWHsitfc 

*4Jxafl48^©fttH£fc*B l 4 c WttB 

(I13t©0) „ r<Dc«l<Dlttt>, #B1$rpSg 5 3 9 
3 6 2 2*C*LT*>5J:54lt4:Jt|(tUT, **V\ 

T?iSC0<g'oTB*fl*JftSL, 3fffcfc»IB«B31Lfc 
rt(C*5fe-T5fccDt#^e>tl5o att»*Skfb£#oT 
fcfiTL^Offt— j£ttT?gfl;#Jh* 5 (H 1 3 «f»© 

□) . &*mn&. •fcfc#oTm»«Kiitew- 

5 (014) . rorfctt*#4flB|t**>« 0 aft, !> 

iCoOt&Al\ ^^777^ h£JBVN^3 0 
IE* ©L i C o O: B:»fbfc#o-C*©»^flC«iS*llP 

R:#oT3E**5J:tJ«A*i:t>t»eSi-5. r©!?Kli1t 
j^cfe^Tli^Fi&'a-Tfc 9 , ^frlftlcii^lT-fc^ 

4>fc5o »s«a&tcji/8 Lfc#£-?H\ ma&g 

JrtflflK tx L* 5 z. k lefc 0 , BM<D* V y V *m L 
TL*vvMafcv\, RfbtioTft^-flcBI^ 

t, L i CoOi©J:$ica*T?*«1-S*mJ:tt£< 

t Lxm^zm&Kmzmm&hz. 

[0 0 3 3] o?|C, Z.<OttPr<Dl&nm$LhZ>\<^*1frm 
*-^<0^{CBflLTRM1-5, il5lCLiCoO, 

(a) 33<fctfL i N i 0 2 (b) <DjfeS*— ^tr^U 
01 6{CL i N i 1/2 Mn 1/2 0 2 (c) feit^L i Mn 
O* (d) 7 , §r^1- 0 #3§93©L i N i ,-,M 

n, 0 2 <Dl&m$-7'\tL iNiOi O^m^-^iO t> 
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¥STfc5. L i Mn0 2 kttM-fZkWhti^ 

T, Hhh<ommt iSft5frfcft«t&#3&mLTV>.5 
wtdSfc>*»-5 0 LfctfSoT, f£*©J:5K:L i N i 0 2 
©4#*fc£a» LT r. ft£&JH- fefldflTc* 

©TfeS. rrt, 017C:, L i N i 1/2 Mni /2 0 2 
tr^V^cli-g-.co^T, 3 0t^^/P4t©»t*-7' 
10 &fifcT}8v>fc0£^-*-. ZOW&lt, 3E«Sr4. 3 V 

ft J5 1 ^ * r. t # t>t>*Z>o ~yir/Ut^^><D 
itm&l ■ lfrb?tlX<Zb. ^frftO^V^OTC* 
©4*Hta 5 6S< T3 i 5 Kifcaas. *t)i 0%gg©T;ft- 
Tfctvtf, r©=s/^/U^#>©5Kfc£#m#*S#£ 

tv5 0 lwot, ttn<D$imz.&Lx\zz<Dfim&m 

[003 4] *38WKHi-iW^H:. L i N i 

20 ,-,Mn x 0 2 ^^^iiJ6T#fc 0 -t LTx m%&)\Z- 

L i N i ,-,Mn, A.O, T?«SHStJ»**>tf fettS. 
fctt^ hnv^!7A/j:^Srii4^Di-5^i:T, 

30 ^«©*#£B5 5 fcVFfflSih,*. $ 5> 

[0 0 3 5] E1T, *«W©jE*fcfflV^!>^!7^* 
«*Srfmt"5»^fc^^lB*«l©*J«#»p:BB LT 

40 x-ls-fyy?, f^^?^, 7r~ **-7*y y 

»ft«>, 4 tNc y 7 * = v Mfl»fr4 if v^mmm 

50 .H#b\ r*^u>-7*7y^,. = S"7-/w»^#{c0*L 
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v\ mwBoma*tt.s mmfezixK^iiK 1-50 
m%tm* l < , »k 1 - 3 0 a*%##* lv\ * 

-jJ?^^97rW hTtt* 2~l 5a4%i*Wcff4 
[0 0 3 6] ^WJCjottSiEffi^J^^^bV^ 

#*a*#3 oot;£Lhe>#y^--cfc5o «*. 

Ttfy^u-^ tfyr/ntW. ^!)ff77;^ 
nai^i^ (PTFE) , # V 7 yftX - V *?> (PV 
DF) . f- hyy/^n=cf-vy-^-^y/u^-u^ 

BT-nfl/y*!^ (FEP) , f F77/PtDif 

(P FA) , yyft,V-V7 ! l/-'^*Vy/V*u7u f 
^V#ag-#\ 7yftlf-!)7V-^nDM)7;Wtn 

(ETFEWJB) » #5^pd |>!)7^ni 
(PCTFE) , 7s/'fb^-y7 ? ^-'<>^7^ 
tn/nfvy*S^ 7*nlfuy-ff77/i'tn 
J^W^fi-g-ft, ifl/>-^D □ h y ^u^nac^ 
l^^*a-a-fr (ECTFE) , yyfc\f—]) : f>-^*c 
t7;PtD7'D fVy-7 h77/Vtoxf v-y*!^ 
ftisJ:y 5 7s'-fklf=y7 f v-^-7/i'^-o^^Hf^v 
3:— =riv— t Y 7 y /vjru^vis&S&fcti: £f££>»f 

-fbf^y x> (PVDF) ioi^y-T 1 h7 7;v^nx 
t^W (PTFE) T?fc5 0 
[0 0 3 7] lEfiiOMf&fck UTtt, 
*5^Tfb^l£fc£jg^ $ ^VNm^€^T?fctt»i#(cfiJ 

^fcitf^ftif©^ T/i^^Jv^xyw-*®!© 

9 AfcSVHirA'^ LV\ -*t,£>©# 

*Ho*BSrBWIsUT*s<ri:t>T?*5. *B#kJl 

~5 0 0 um<Dh<DWf*.l><M\^t>tl2>. 

[0 0 3 8] (2) &mmmw 
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LTtt, L i - A 1 (*B4fflF4, 0 

0 2, 4 9 2#ft4f) , Li-Al-MnM^ Li 
-Al-Mgl^ Li-Al-Sn»^ Li- 
Al-Inl^, Li-Al-Cd^, L i -A 

1 -TeS^, L i - Gal^ (#P§B§6 0-2 5 
70 72f^a) , Li-CdIM, Li-In^ 

Li-Pbl^> L i -B i 5fr££*iJ:tfL i - 
Mgg-fr&fettPfctf "b*V5„ £©*S\ y^T7i>.©-£ 
* fitt 1 0m*%eLhT?*>5 r t Ll\ 

io [0039] &jR«Hb£-«> i LTtts^m i m 

yr^yn=hy/w^, \fy^-%. t/vc-^i, £tfg 

, ^-rmsmte ± xjtfm®><»mf8. ztiitm. 

fc t> ©, ^^II^J3 «fc A3MM&fc 4f ©«MBWW-*»* 

P, N> S, Si C*itJ«B4C*if«>JMWIs**Sr* 
A/"CtJ:v\ ^SiLT(40~l 0fifi%ii»* t 

[00 40] ^b-a-tlt LTtt, «*.«^Xft-&**5 
y ^^-7 ^ >*5j;OfjK y T-fe^ vi/t£ if©H^Hfc^* 

m^hfr%mmttwv>¥-v3%m\z o . 1-60// 

40 £LV\ it)»*L<tt0. 5~3 0 it* 
0m'/g-e*5©)JS#tU\ ^ 
f B »5g±li, «*7*cAJPffiOWB (d 0 0 2) & 3. 3 
5~3. 4OA"Cc**l«0©iBii-?©*tS (LC) & 
10 0 ARJboJM&^ff * tv\ 
[00 4 1] fcfcWfcfcVvCtt:, 3E«fiHM!tfcL i ^ 
*SixTv^fcif>. L i tr*#U*v^<Bm CK** 

^TLftvyftttWfc, '>* tftWHBH0 0fi»»fc«- 
L. 0. 0 1-1 Omnum ©L i ^*S*TJ8 
50 < -3J©L i **WWr*4fi:S«tfc»» LT^IStt 
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*©-?#* U\ ±IB©J:5lc, Affile 
L i Sr^S*5CI4, W*.tf» %m&WZEE%Ltz& 
«*±fciglR • 8K Lit V f-tt J*&M. b-CAtttf 

K:A«tWfrfcL i £ K-7S*fc9f*Uf J:v\ Atf 

*m-{?is>*i«#jciiwiRtt:4v^ AstmKjK**? io 
z © xmrnrnz^ t -c t> t * < x i> x v \ 

[004 2] A«&ffl*©tt**[l& L-Ctt, fMttffi 



«*.«, tffycr^W^ #y7*nfl^ x ^!if h 7 7 
/^nifl/y (PTFE) , tfV7vfcV-V7 ! > 

(PVDF) , ^fl'y^v'xyiA, fh77Ai 
nif uy-/s^t7;utD7'ci^uy#l^ (FE 
P) , T h7 7Jl'*ax-?-l'>-'<— 7^07/^ 20 
tf^/n-7VW#M-S-# (pfa) , 7 5"ft;t*=y 
— .^rf-^/U^-nT'n 7 5"ffclf=y7 f 

fh 7 7**BifH'*t*# (ETFEttl) , jK 
!)^onh!)7;l-inifuy (PCTFE) , 7-y-ffc; 

f l^y-rh77/utcxf a^l/^- 
^nnh!)7;PtBxfi/^I^ (ECTFE) . 

fc-5o fta»-et>ftfc»*LV>©|*, ^l^T^v^^ 
3J±XhZ><> ■ 

[004 3] Affi©A«#£ LTlix flWtefufcWiliK: 

*^ttffi-C^3lLfct>cD, A l -Cd-g^ft if d^Vfe. 

o*iSSriMkU-C<>J:v\ *ffiftia^«t 

l^l§(c s WZtffe, 7-Y/UA, ->-K ^i^- 
$ftfct>© x 7^#, #?L®#, H^fc^omPPfO 

1~5 0 0 -Mm© L<JBl*fe;K3. Sffi 



>ti¥<D-tvy 4 >%tX}) ^?Hft£©i6S 
o~3 0 U\ 

[0044] *»W»c*5lt 5jES» J:tfA*tt, IffS 

«©&#&. mm&. iM^nstt&it^&msws© 

&&ft if© g 6*J"?3SA"t*5Ti& 0 Jfr*d^Olltt&fit 
[0 0 4 5] (3) -fc^U— * 

t^w^am ** few gfs 
7°fv^ ^y^f i w-vftifro^ixi4a^'a-t>*y t c 

tl/7 -f y T-* 5 VN(i^7 ^«i»ft if *»6>0 < 

tf, 0. 1~1 Mm-e*>5©dSM4Ll^ -fe^w— ^© 
ff*l±» -JRWICI4, 10~300 P m*ff4L<fflV» 

^REEKififC^Sii**, — j»»KH:3 0-8 0% 
[0 0 4 6] (4) 

1-5y^7^i:^fe«^$tUTVN5„ smeAii^ 
^©^m«*-#^- h (Mxtfxf;^ 

if) ^^©AttWs-fcTX ^neWHcfflv^felt* 

B, Witt. h (EC) % 7*pfw 

^-jj^-j, (pc) ^ h (b 

c) *sj:u?if.=wy*-7j?^-b (vc) ft if ©aft* 

-^-h, (DMC) ».S?3i^ 

/lot/— h (DEC) , ifvM^vP;*/— #'^-> 
(EMC) *5il5^7'nif/^— jJ?^— j* (DPC) ft 

if©^s^*-#^-h, ^m^^/w (mf) , mm* 

(MA) v 7uV*->m**A' (MP) *JiW7*n 
tf^v^^/w (MA) ftif©I!te&#/w#>i^*x 
/K T-T'fo^^hy (GBL) ftif©7~7^h> 
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%}?&htf btlZo HHfc**^* LTttEC, PC, 
GBL*t*j55#(C»*L<, ^S^^x/Wi: LThtD 
MC, DEC, EMC4£©#SWft*-#*-h*£tr 

^fMiglli^^© 3 0 %KT, «t 9 »* t < It 2 
0 %eiT©g5HT^tf i i iW*. L\\ 

[0047] $tz, x&mvnMmnmm^&^xT 

A'fr 8 0 %a±*tf£WH, i , 2 - >>y h *->:n* > 

(DME) x 1, 2-v^ (DEE) *3,t 10 

(fi^Wh^x^ (EME) *4f©*afcR3t- 

077^ ifO^i— r/K f;l/^;i/**'> h\ 
1, 3-my7y, */P^T$ K» 7th75 K, 
^fWMr5K, ^77>, T-feh-by 
A\ 7"otfA'=M)^ =.ScM*>\ ^fr^jsf? 

y^g^y:t*7VK hD^h^v'^^^ v't 
^y^v^gfts ^;w*7X ^/MW7V, 1, 
3-^f;U-2-'f^/yv ! /^ 3-^^-2 

7f7tKD77 7VK 1 , 3 - 

[0 0 4 8] rtt?><0^t^«|-t-5 y A^i LT 
ft, WiLtS. L iC10 (> L i BF (v LiPF ( , LL 
iAlClu LiSbFe, L i SCN, L i C 1 , L 
iCFiSO,, LiCF,CO, v Li (CF 3 S 
O,) 2 % L i AsFi, LiN (CF, SO,) LiB 
■ , C 1 , , (#HBS5 7-74 9 7 4-»&*) , {&&!§Jfc 30 

(#§flB§6 0-4 1 7 7 3-f-^ 
«) , LiCK LiBr, Lil (#PBBg6 0-2 4 
7 26 5*^) , ^D#7Vyf^ (ttRHB6 1 
-1 659 5 7fM) , ffl7^-/U^^lgy 

(#MB§6 1-2 1 4 3 7 . LiN (CF, 

SOi) (C,F, SO,) . LiN (CF s SO,) L 
iN (CF.SO,) LiN (CF.SO,) (C< F 9 
SO,) fc£©-f 5 KSSr$>Jf5it^T?#5o ritfe 

»woa**a*b*v^H-ctE3itjB^t>*T«[ffi 40 

[004 9] *»«fc*JVNT#fc»* LV^TkSfl?* 
*'Pft< yfyAltUL i PF.«r£tr 

kmc, vc^wiiiwsjDU y^AifitL 

TL i PF,W©L iBF.tLiN (C, F 5 SO,) , 
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Sixfcv^ 0. 2~2mo l/y-7h;^&*U\ 
0. 5~1. 5mo 1/y y b/^Vh?><D^X*) 

#3Sfc)-e, 2-^^77^ (#»Bg6 
1-1 6 1 6 7 3-»&*) . fn-/W (#M¥3 - 5 9 

9 6 3-§-^«) , r-y > mmme 0-7 9 6 7 7-^ 

<k®ti , 7 7!>Vi-f/K hy=c^P7* 
^77^f h« hyi^y-zuj;^ m^a:— r/w, ^ 

mmw- 9-204932 * if o^pna&op 

[0 0 5 0] «H«*^«ttlCi-4fc«>fc, ^ 

5. Bfcm&jTi UTtt, 

14* Li©tftft. AD^Wkt, J: < 

^Jt>tUTV^o L i ,S i 0 (1 Li.SiO, 

-Li I - L i OH, xLi,PO«- (1-x) Li, 
SiOi> LitSiSi, L is POi-L i,S — S i S 

vtt, ^yifwtw K; jKyT'nfw 

^t^f K« #!)*^7rf^ #VTi?Vi», sK 
y jt^v^x/w^^ #y f-ywT/Pa— /w, jKy 7 

K> jKyyaevyt^ 5Ky*:^yTif^ * 
yr^y-^ jKy^^u^^/w^^ k» #yf=/wr 

ow^-^ hy vfxttm^i&x'hZo yy\t 

*S»*LV\ 

[0 0 5 1] WlHO»tti:LTtt, 
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ZZb&X-tZ, y/*-*n-/Vjfc, 
t-n-zHSi, -fls-m. -t^ym, *9*h/^i>3 

-et5„ *©fcj&»-et>:/V'— Kifc. ^fefcitf^ 

* h/V-v^a Ll\, ^ffcft, 0. 1~10 0 

&*Jf£«m#©W«ci£ft5©;650*L<, - 

#©b©&*ji#-£8iji fr^mtfL <* h-c v % 

x%>x\i\ itmm ft, lEms^s-^mum^ as^y 

fHMrsr*s*v^», *m«%?*i&it&!i&?* it* 

ft, m»©*tSK:J:9fti{>fen6#» >t®©^*^© 
J¥^ft, K5-f*Offi**Hfc!R«-^ 1-2 0 0 0m 

[0 0 5 2] ^Vy b^>-b©(6j»*fcttJBfcfcWfei: 
LTft, -mz&tt£tlX^Z%&*mRi~ZZ.bi*X' 

* 5. f&ffl, 3t*^J», S^iUfc 

$J*LV\, SJ[ft8 0~3 5 0*CO|BH*ff*b<» # 
C100~2 5 O'CCfcHtfS* tttt 
2 0 0 0 p p m£lT##* L < , jEtt&ftlk AS 
4&t*Wiat-ett*:trttl 5 0 0 p p r t 

ftV-J 9/\J8L<D&.Xm$L'L\\ h©7V*S:ft, — 

mt* mmfeztitt^tf. o. 2~st/cm i «f 
*i/yy-7 , ^s©/i'^)isii o. i~ 

5 0m/»#ffSU^. TV^ffigft, ^11-2 0 0^ 

ft, 0. 9~1. l##*Ll\, #{::, 0. 95~1. 
OMMSU*. ESgfe«tAS*t^©^#*Jtft, ft 

[0 0 5 3] 
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*»MH:riife©*fc|RjfeSttS t,©-Cftftv\, 
0Ot«l*J:tfJtlWlll El 8lc, *H*«^i8VN 
Tf^iliLfc:P91Sil!m*©«lB^»TffiigSr*1- 0 jESK* 

Qttl 2{CgE^$tt, Att*a»S>tt**y-Kl 6 #31 

»^-^y-K«tt. Iffia«i?SEtt©m-?6SHfe«r 
10 t>o£M-**&*fefcJ8v^£i:#T#*. tt, - 

5»-$VK 3-9>, 9nk^ tDT'ry, ffl, T/P5-^ 
Afc£©^*fctt*;Kfe©^toWlv^ii5. 
Iflfc'ir-^ft^xVW^glK, A 1 -Mn^«Sr*PX 
Lfcfc©, Elgy-KftT/US^A, *ffiy-Kft= 
LV\ Wfc*-*fcttu g*ft 

[0054] raft 1 4 o±T»fctt*iT^nift»y > 

^1 7^19:ft?>ixTV>5 0 <E: LT, tt)H«SraAt, # 
20 P«SrffiVNT«^-^Sr*tt1-5. r©it, 5fc*# 

ft, «WMfrJh*^fcL-<\ t^-X, /W^^/K P 

y-K*i:©ffl»f*ffi*IUffi-f*r. fc*T?#5. 

30 [00 5 5] *fc, tT, «?fertBE©±# 

©t#, rtffiSr±ft5ft^?r^J©^fc5V>ftm»® 
©^K^S-ftSri:*-?*©. rtE^±(f Zik&tob L 
TftLijCOs, LiHCOj, Na 2 C0 3 , NaHC 
O s , Ca CO.fcilftdgCOifcifOAKIfcUfcifii 1 * 

rfbtvSo mm^-^., ->-h, y-K«© 

40 ©^^^fe>*p^>^^Tv^5ft^ J ^^i-g•^?rfflv^5ri:^5 
ES^ft, £JlT©J:5^fSHLfc. *»M©H 

fi*gpi:ig»^i©^ y 7 yfcifs y fv«i5iiai^ 

rtvfe^UbKN-^^fay^y^tc^K 

[00 5 6] Affi«ft, tmnttPrZHttPcb U Ztl 
b*^\'>79?^i'*&ffl&f&Mb*m&itX'\ o 
50 0 : 5 ©»&■?»* Lfcfc©«r«lfi©W»fc»* It 
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f^*-#^-h©#«Jtl : ie>fltettK£, LiP 
F.&l. 5Wy?F^MHfctOt«flltfe. 
fWUfcRflfilWfittilSl 8mnu i«£6 5 0mm-C 
fe5o JfcfcOfcfcfcjEttSfcfcirL-CL i CO, 

[0 0 5 71 rix?><omftSr 100 mA©^mSfET?, * 
-f4. 2Vfc45*-e38«bfc«, 10 0mA©*m«E 
•C2. 0VC4**-eSrtti-5*jSk«SrfTofc. r<D?6 



10 
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tttttli 1 At Lfc„ 5Ett©i^7(ifl:«ftffid5 5 0 mAC 
3 Lfc £ # t LfCo &Stt 3 0 0 m A<Dj£«aittfc*T 
2. 5VS-e«c*Lfc. ^(DkZnbixtztkn&M;*. 

fc. ^WV/-MjrtUt*«:m»»*«riCi:Lfc 
&t£5*H*tt1l«>«8tl[ (0. 2C) to. 5B#IB 
¥&«©«MI (2C) T«t«h,©*«*tr«6 
U 0, 2C/2C©^»Jt^-C , *Lfct^-Cfc5o # 

taftmit^»i i c s«et 2 o 'c-e&m Lfc^a- 1 - 1 o 
xm&mLtzm&v>i&n&mit& (-iot:/2ot:) 
■e* l± 0 t.ft. y-jt sum-fan ioow^ AsmM-? 

[0 0 5 8] 
[*2] 





(mAh) 










L i N i ,.,Mn,Oi 


1 5 8 & 


9 5 


7 0 


9 0 


itttMl 


LiCoOs 


15 0 0 


9 2 


5 0 


8 5 



[0 0 5 9] m2<Dm^:X<0,jmLtc-t-<X<D^n 

t Tfl£*£iil-?*>3 l i CoOi id i>&ixtcm.MZ% 
[0 0 6 0] «HJ60)J 2 * J:tPJttfeff 2 » _LiS© j; 5 

tc, #^©:E^m«*©ffi^£»;i5#jm£#i- 

lKi*Lfc*lfei:l3l«4*jST?fSHLfc. fcfc'U teffl 
Lfcie«?fPK:Wlp«^y/Wfci-s r t » Wffift 7 -Wist* 
= 5f> (PVDF) i^-^ftT'nfl/y (HFP) 

*fci>z\<Dntem%'?frik*Ii&ti:PVDF • HFP£# 
U r©t 

V— *#PVDF • HFPsKy-v— Sr^UT^-a-TS© 
5©7 5^- h^-7^ld?f A1-5o £©^5^14771'$ 

So 

[0 0 6 1] £©*fc % *2T*«r£ 



~9 0t:-e x i~3^w-x?fc5 0 fltf5«-?#*?g 

t5. £©J:5fcLTfl«Lfc«ft©«*te3^*ttH:|| 
JWJfcllWto^^ffKlBUt. z\tit><z>mm$: 

5 0mAOSt«TJ, *"f4. 2 Vfcft5*T?*flLfc 
30 5 0mA©£fl«fre2. 0 Vt^Si T?Srtt'**S3fe 

" [0 0 6 2] *Tft«IS, 4. 2V©^mS5E«t?^ 
ttflEI* 5 0 0 mAt Lfto 5S«©i|»TH:««ll* 2 0m 
Ai-^Lfct # t Lfc„ SStmi* 1 0 0mAffl»tt 
T2. 5V^-e»lLfc, i-©tt#e>*tfeJWKS* 

mm,<nnw&mt Lfc 3£^«©#HMii2 5t:T? 

fc. lt$&©fcfe{CL i C o O z fcjEffigftJtfc LTfl 
1-. 

[0 0 6 3] 
[*3] 
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(mAh) 


/UM **» «^» IT -/ 






L i N i >- x Mn x Q2 


8 5 0 


0. 04 


0.0 8 




L i C0O2 


8 2 0 


0.15 


0. 4 



[0 0 6 4] «3i9W6>d»JC*iaS«©jE«Srffiv^ 

[00 6 5] 0tMffl| 3 : &matim LiNiO^ 
L iMnOitt«^€cWtt**iiJSifA»-e*)*i:H:V^ 

vx- Mfc«*& i*i^i4#jc^»^^/>^-5 r. £ left 
frtsz.}:<D*yv.hth&. mmmtLx, x = o. 

3-0. 7*-C©M-e£©£«Sft£MM-5*:*K:. 
S4I^Ufc/W W" — hi*«*a!lSiBl«©K»4-S|l 
8{C*T«?t&t?S!)^Lfc. 
[0 0 6 6] 
1*4] 



X 


(2 C/0. 2 C, 2 0"C) 


0. 3 


7 1 


0. 4 


L 9 2 


0. 5 


9 5 


0. 6 


9 1 


0. 7 


6 5 



[00 6 7] t4±t), x<DW&0. 5fal±>?tlZ>b^ 
4^~-htfin®tf&T1-?>Z.b&t>frZo tLtz, *©« 

1 0 %nm-a-?&&T*f?m-?z zmmx-h <o . z 

^>SrS^-1-5i ttcioT*«*©t 1 0 OmVtS 
±#1*5. LiNiOi©»^l44VtLiMnOiO» 

XXDW&tel ■ l-effi-^$^TV^©t?3. 5VT?fc 
ott>iV»iftWl5. Lri>U 1 : l-CB^^-&fc# 

-a-iiL i n i o, <Di&mn&.i. 0 $ e>t 1 0 0 mvraif 

Kv>«ttS--*f. rod it,. -ytr/i'b^>tfXD%. 

^m±i>^Kn^mt:Lx^imMb^htii>o - 



[0 0 6 8] 0Hfe«l4 :4m<D££tt» LiNiOi 

[0 0 6 9] 
[*5] 



X 


D S CJffl^CD 1 s t 




CC) 


0. 3 


18 0 


0. 4 


2 2 0 


0. 5 


2 2 8 


0. 6 


2 2 2 


0. 7 


1 9 0 



[00 70] ^5^6, x = 0. 5£>l$a*ftt>®SE#K 
v^rtiSfcd^. rixttx x = 0. 5©itW»H 
T*tlR«UcsS36T*)5r4:Sr*LTV^S, x = 

0. sfrbv-ftu*. 1 0 %#w*©iR«-es> 0 , m 

fc HJfe#J-m, at^V J/J&— #*- h £ x?vl/j* f-jvjj 

h <Dfrmtt 1 : 1 om&m&K. l i p f , *■ 

1. 5*^/y y M*#Lfc%©«rftflLfcas» i*i 
40 [00 7 1] 

[HBiOli¥4RW] 

[01] *^K{-*5v^T*a:jfe(c«fc•?JE<l^gfe«:^J5l5g 

[02] ^Wfc*JV^tWLfcjE«fiHb«S^©*ii 
«OS EM O&fiAK^KIMD ^nxhz> 0 
50 [03] *^K(C*5V^Tf^i$LfcE^g^@S^©»fffi 
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<OSEM^K-Cfc5„ [0151 LiCoO, (a) &£WL i N i 0 2 (b) 

^5fc»fcfll*SJBU©llira«©*WH-e*>*. [01 6] L i N i 1/2 Mn 1/2 0 2 ( c ) feitfL i M 

[051 **Wfc:m*TfWLfcjEli^Wlfc?©SE nO, (d) ©Urtl*-^^"fBI"e*>5. 

M^KTfcio [El 71 LiNi./iMn./iO.CftfA-^/ft 

[@6] #a«TiWLfci:*e»e>*tfcy^^A^# 0-efc5 o 

■▼^itfvKfls^om^JMfttsi-s EMMET?**. 1^^-cDlftK] 



[0 8] *»8IW«V^ftKLtyf^*#=y^ 10 


1 






2 






3 






4 




[0io] m^.m^^m^tz\t^ttm^mmLtzun 


5 






6 




[011] jEflKHb*0**a*fcJ:-3T*'fW ? 5=>f 


7 






1 1 


«?&^-^ 


[012] E«e^«©X^[UJT©SmiSr^-t-0-CS> 


1 2 




So 


1 3 




[013] 3E*g«b«0»^ j6ft<D*fls^*rB-e* 20 


1 4 




5. 


1 5 




[014] ]Ett5MOattJEttJ:tfclWfc^e>tW3 


1 6 






1 7 


&my >^ 
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X3K 



3CK 



<*m> 
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[0 6] 



[H9] 



750* C in air 
2.889 A, c = 14.260 A 




850* C in air 
a=Z88±Ac = 14.269 A 

j — IL»^_ 

100(fC in air 
a = 2.892 A, c = 14.301 A 



T> 105(fC in air 



-i i i_ 



10 20 30 40 50 60 70 80 90 100 
29 / deg (CuJ 




850" C 
ft** 



JL 



10 20 30 40 50 60 70 80 90 100 
26 / deg (Cuj 
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[07] 




<mm> 



[017] 



s I 1 1 — r 




o 50 loo iao zoo 

Q / mAh-g"' 
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[110] 



[mil] 



ioo(fc 



lootfc 



(a} 6 



Heated at 100<fC for IShrs 




jlJL 



Jjl 



JL i I i L. 



J i— I i I i I 



10 20 30 40 50 60 70 80 90 100 

26 / deg (cujj 




(b)e 



' » i ~" r 

1000'C 


r , 1 


l i 





50 



100 150 
-1 



200 



Q / mAh-g 



( 20 ) 



#M 2002-4281 



[Ell 2] 



II 3] 



S 3 




14.6 



% a ^a*>1892A,cl4.30lA 

i ttefg it ^ u 

i 1 LA I s - b=-J=- 

14-4 



SOmAh-g" 

a=2.87±A,c=14348A i 
, >■■ , > j Wj> »wju 



Id- 



le)- 



i— L 



81mAh-g J UJ2 
a=2.86lA,c~14370A 

La a ,M . -i. ..... _• 14.1 

I UQmAh-g* 2.92 

I a=2.839A,c=14.425A 



(9): 



1 



UlmAh-g 1 *< ZJS8 
a=Z836A,c=14.479A 

JU>U_-JL* a. ^ 

a 

180mAhs' J 2 - 84 



L — uAx 



189mAh*g 



200mAh-g 

JL-A> 



-I . ■ L 



J— j I 



10 20 30 40 50 60 70 80 90 100 

26 / deg (Ci^j 




50 100 150 200 

Q / mAlrg* 1 
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[015] [016] 
(a) (c) 




